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DETAILED ACTION 

1. The amendment and 1.132 Declaration of Peter Repetti filed 2/16/2006 have been 
entered. 

2. Claims 21-29, and 3 1-40 are pending. 
Claims 1-20 and 30 have been canceled. 

3. Claims 21-29 and 31-40 including amino acid coordinates 1 1 1-164 of SEQ ID NO:194 
are examined in the present office action. 

4. Rejections and objections not set forth below are withdrawn. 

5. The text of those sections of Title 35, U.S. Code not included in this office action can be 
found in a prior office action. 

Written Description 

6. Claims 21-29 and 31-40 remain rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. This rejection is maintained for 
the reasons of record set forth in the Official action mailed 10/1 1/2005. Applicant's arguments 
filed 2/16/2006 have been fully considered but they are not persuasive. 

Applicants contend "it is a well-known principle that regulatory (and other) sequences 
that are closely related, having descended from a common ancestral sequence, often share similar 
functions" (page 13 of Remarks, 7 th paragraph). Applicants contend plants overexpressing 
G1274-like sequences produced similar morphological and physiological characteristics, i.e., flat 
leaves for 13 of 20 sequences tested; short stature, 18 of 20 sequences tested; bushy appearance, 
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17 of 20 sequences tested; increased biomass, 16 of 20 sequences tested; increased water 
deprivation tolerance 14 of 20 sequences tested; low nitrogen tolerance, 13 of 20 sequences 
tested; cold tolerance, 11 of 20 sequences tested (page 14, top paragraph). Applicants contend 
that all 20 sequences conferred the characteristic G1274-like morphological and physiological 
phenotypes and Applicants further stated "thus confirming the related, conserved functions of 
these sequences and their ability to affect common regulatory pathways" (page 14 of Remarks, 
1 st full paragraph). Applicants contend that conserved domains can be identified and that 
conserved domains may be used as predictors of evolutionary relationship and function (page 14 
of Remarks, 3 rd fiill paragraph). Applicants contend "The linkage between conserved domains 
and function is underscored by that fact that gene sequences and encoded polypeptides need not 
be full length, so long as the desired functional domain of the protein is expressed" (page 15 of 
Remarks, top paragraph). Applicants contend the specification is replete with descriptions and 
definitions of conserved domains (Ibid). Applicants contend "Conserved domains such as 
conserved DNA binding domains may be used to identify phylogentically-related sequences that 
have a minimum (e.g., 70% or more) sequence identity with the similar domain in G1274. 
(page 15 of Remarks, bottom paragraph). Applicants contend that this approach was taken to 
identify G1274 as a member of the WRKY family of transcription factors (Ibid). Applicants 
contend, "[t]he first step in making functional predictions is the generation of a phylogenetic tree 
representing the evolutionary history of the gene of interest and its homologs. After the tree is 
inferred, biologically determined functions of the various homologs are overlaid onto the tree" 
(page 16 of Remarks, 1 st full paragraph). Applicants contend that the specification discloses how 
to identify homologous, paralogous or orthologous sequences in another plant (page 16 of 
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Remarks, bottom paragraph). Applicants contend when using a phylogenetic approach, the 
threshold of sequence similarity that distinguishes between homologs with divergent or similar 
functions can be ascertained (Ibid). Applicants contend that the declaration by Dr. Peter Repetti 
supports Applicants' identification of phylogenetically-related sequences from diverse species 
that function in a manner similar to G1274 (SEQ ID NO:194) (page 17 of Remarks, 1 st full 
paragraph). Applicants contend the Repetti declaration discloses phylogentically-related 
sequences having conserved domains that are at least 55% identical to the conserved domain of 
the G1274 polypeptide (Ibid). Applicants contend Table 7, page 185, rows 3-12, list examples of 
closely-related sequences possessing conserved domains similar to that of G1274 and of these, 
four of .them have been shown to confer some of the disclosed phenotypes when overexpressed 
in a plant (page 17 of Remarks, 2 nd full paragraph). 

Peter Repetti states "Based on the limited tests performed thus far, a minority of the 
sequences within the G1274 clade, which have conserved domains at least 74% identical to the 
conserved domain of G1274, including G3728, G3719, G3730, and G3723, has not yet conferred 
traits similar to those conferred by G1274 in morphological or physiological assays in a 
significant number of plants. However, as noted below, a small number of lines of plants 
overexpressing each of these sequences have thus far tested positive for improved traits similar 
to those conferred by Gl 274. For example: 

some 35S::G3728 seedlings of one line were slightly more tolerant to desiccation than 
controls in a plate-based assay, and 4 of 60 lines tested produced larger seedlings than controls; 

seedlings of one of four 35S::G3719 lines were larger and produced less anthocyanin 
than controls on low nitrogen media; 



Application/Control Number: 10/666,642 Page 5 

Art Unit: 1638 

in a cold germination assay, one of four lines of G3730 overexpressors produced larger 
seedlings with less anthocyanin accumulation than controls. Seedlings of this line also 
accumulated less anthocyanin on low nitrogen media, indicating a low nitrogen tolerant 
phenotype; and 

seedlings of one of ten G3723 overexpressing lines were more tolerant to desiccation and 
mannitol (an assay then used to indicate drought tolerance). Two other lines produced larger 
seedlings than controls on control growth media" (page 3 of Repetti 1.132 Declaration, 1 st five 
paragraphs). 

The Office contends Applicants' claims are drawn to plants and methods comprising a 
polynucleotide sequence that encodes a polypeptide having a conserved domain that has at least 
70% sequence identity to the conserved domain of amino acid coordinates 1 1 1-164 of SEQ ID 
NO: 194. To fulfill the written description requirement for Applicants' broad claims, Applicant 
is required to disclose other polynucleotide sequences encoding proteins comprising the 
specified conserved domain, wherein the conserved domain has at least 70% amino acid identity 
to amino acid coordinates 1 1 1-164 of SEQ ID NO: 194 at the time of filing. Or Applicants can 
disclose conserved domains that are sufficient and essential for the proper activity of the 
polypeptide. 

In the instant application, Applicants have disclosed one sequence that comprises the 
claimed domain and has the claimed function at the time of filing. Applicants have elaborated at 
length the method of isolating additional sequences using a phylogentic approach. The Office 
appreciates Applicants' method of identifying other sequences that are encompassed by the 
claims. But Applicants are not claiming a method of identifying sequences, but rather, 
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Applicants are claiming plants and methods comprising the claimed sequences. Applicants are 
still required to disclose the above recited information. 

The Office contends that Applicants have only disclosed one domain that is characteristic 
to the claimed genus, i.e., amino acids 1 1 1-164 of SEQ ID NO: 194. The Office contends that 
polypeptides which have the desired function of creating plants with altered traits, as specified in 
claim 24, comprise other domains that are necessary for producing the claimed phenotypes. The 
Office contends that Applicants were not in possession of the claimed genus at the time of filing 
because, in part, of the disclosure of Repetti. Repetti states that four additional sequences were 
isolated that fall within the scope of the claimed genus, i.e., G3728, G3719, G3730, and G3723 
and these sequences have not conferred all of the claimed traits when transformed into a plant 
(see above). Therefore, the Office contends Applicants were not in possession of the claimed 
genus and even using Applicants own methods, Applicants have not disclosed other sequences 
that fall within the scope of the claimed genus that encode a protein with the same 
activity/function as the protein of SEQ ID NO: 194. 

Enablement 

7. Claims 21-29 and 3 1-40 remain rejected under 35 U.S.C. 1 12, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. This rejection is maintained for the reasons of record set forth in the 
Official action mailed 10/1 1/2005. Applicant's arguments filed 2/16/2006 have been fully 
considered but they are not persuasive. 
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Applicants contend that conserved domains and functions conserved between 
phylogenetically-related sequences are well known in the art, as discussed above (page 18 of 
Remarks, 5 th full paragraph). Applicants contend that the scope is supported by the specification 
as filed and properly dictated by the phylogenetic relatedness of the claimed sequences (page 1 8 
of Remarks, 6 th full paragraph). Applicants contend that regarding predictability of the art and 
the presence or absence of working examples, sequences that fall within the scope of the claims 
have been used to make overexpressing lines that have greater tolerance to cold during 
germination, greater tolerance to cold during growth, greater tolerance to water deprivation, 
greater tolerance to nitrogen limitation, larger leaves, and greater biomass than wild-type plants 
(page 18 of Remarks, 7 th full paragraph). Applicants contend SEQ ID NO:969, 971, 974, and 
975 have been shown to confer large size, water deprivation tolerance, cold tolerance and/or low 
nitrogen tolerance, as does G1274, when overexpressed in a plant (page 19 of Remarks, top 
paragraph). Applicants contend that one of skill in the art can predict which nucleic acids that 
are 70% sequence identical to amino acid coordinates 1 1 1-164 of SEQ ID NO: 194 using a 
phylogenetic-based approach provided by Applicants. This approach identifies sequences that 
are derived from a common ancestor and lie within a closely-related clade (page 19 of Remarks, 
1 st full paragraph). Applicants contend that "orthology or phylogenetic-relatedness infers strong 
selection to retain a particular function" and that "Bowie et al do not address the likelihood that 
residues will be conserved in phylogenetically-related proteins falling within a closely-related 
clade" (page 19 of Remarks, 2 nd full paragraph). Applicants state "proteins closely-related to 
G1274 should retain similar function and would be provide a plethora of functional sequences 
that are routine to discover" (page 20 of Remarks, top paragraph). Applicants contend that based 
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on the declaration of Repetti in which the tested sequences conferred at least some, if not all of 
the traits conferred by G1274, the present claims would be more likely to represent operable 
rather than inoperable species (page 20 of Remarks, top paragraph). Applicants contend that a 
single mutation in a protein can result in an inoperable protein, but, functional predictions can be 
improved by focusing on how the genes became similar in sequence, i.e., by evolutionary 
process (page 20 of Remarks, 1 st full paragraph). Applicants contend that organisms will retain 
proteins with desired functions that have evolved from ancestral organisms (Ibid). Applicants 
contend that the Miao reference which teaches the WRKY53 protein and its overexpression in 
plants does not seem to be relevant to the present rejection (page 20 of Remarks, bottom 
paragraph). Applicants contend that the specification discloses how to isolate the claimed 
sequences as evidenced by the disclosure of SEQ ID NO:969, 971, 974 and 975, which function 
as claimed (page 21 of Remarks, 1 st full paragraph). Applicants continue by contending the 
required techniques are taught in high schools. Lastly, Applicants contend that all of the 
sequences closely-related to SEQ ID NO: 194 that fall within the scope of the present claims, that 
are derived from evolutionarily diverse species, and that have been transformed into plants can 
confer similar functions when overexpressed (page 21 of Remarks, bottom paragraph). 

The Office contends that Applicants' claims are broadly drawn to transgenic plants or 
methods comprising any nucleic acid encoding a polypeptide, wherein the polypeptide comprises 
a conserved domain that has at least 70% sequence identity to amino acid coordinates 1 1 1-164 of 
SEQ ID NO: 194. Applicants have disclosed one nucleic acid sequence encoding SEQ ID 
NO: 194 that when overexpressed in plants alters the traits listed in claim 24. Applicants have 
not disclosed other sequences that encode proteins comprising a conserved domain that has at 
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least 70% sequence identity to amino acid coordinates 1 1 1-164 of SEQ ID NO: 194 and produces 

a plant with all the traits listed in claim 24. Applicants have not disclosed other conserved 

i 

domains that are required for the proper activity of the protein. Applicants have not disclosed 
how one skilled in the art distinguishes between those sequences that produce the desired traits 
versus those sequences that don't, even though they both encode proteins comprising a 
conserved domain that has at least 70% sequence identity to amino acid coordinates 1 1 1-164 of 
SEQ ID NO: 194. For example, the protein G3729 listed in Exhibit B, exhibits 74% sequence 
identity in the claimed conserved domain, but plants overexpressing G3729 are not reported as 
having a greater tolerance to water deprivation, or greater tolerance to cold during growth, or 
greater biomass. The Office acknowledges Applicants' phylogenetic approach for identifying 
sequences that can be used in the claimed invention, but, the claims are not limited to identifying 
sequences according to a specific method. Therefore, isolating sequences using any method or 
manufacturing sequences according to any method, will produce a multitude of sequences falling 
within the claimed scope that have to be tested. Given the unpredictability and the state-of-the- 
art as stated previously, and given the lack of guidance for identifying those sequences that 
encode a polypeptide comprising a conserved domain that has at least 70% sequence identity to 
amino acid coordinates 1 1 1-164 of SEQ ID NO: 194 and whose activity is such that when the 
nucleic acid is transformed into a plant, produces the traits that are set forth in claim 24, undue 
trial and error experimentation would be required by one of skill in the art to practice the claimed 
invention. 



8. No claims are allowed. 
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9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stuart F. Baum whose telephone number is 571-272-0792. The 
examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached at 571-272-0975. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-1600. 




Stuart F. Baum Ph.D. 
Patent Examiner 
Art Unit 1638 
May 12, 2006 



STUART R BAUM, PH.D. 
PATENT EXAMINER 



